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ABSTRACT : 

PURPOSE: To obtain a drive shaft made of fiber reinforced plastic 
having 

sufficient torsional strength and high modulus of elasticity in axial 
direction 

by winding and molding two or more kinds of reinforced fibers 
simultaneously as 

hybrid layer at a specific angle in the axial direction of a pipe. 

CONSTITUTION: Two or more kinds of reinforced fibers as a hybrid 
layer 4 are 

wound and molded simultaneously at an angle from ±10 to 
± 4 5° 

in the axial direction of a pipe. By this, it becomes possible to 
obtain a 

drive shaft made of fiber reinforced plastic having sufficient 
torsional 

strength and high modulus of elasticity in axial direction. 
Furthermore, it is 

desirable to provide glass fiber layers 3 and 5 on the outermost 
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layer to 

improve impact resistance and on the innermost layer to prevent 
deterioration 

of drive shaft due to electrolytic corrosion. 
COPYRIGHT: (C) 1991 , JPO&Japio 



9/5/2005, EAST Version: 2.0.1.4 



© a * m # n ff (J p) © «p as Ei £ m 
©2:m&lfr2:& (a) ¥3-260413 

©Int. CI. 5 p^SIJI2^ iTF^M#^ ©&§l§ ¥fiJc3^(199I)ll/!20B 

F 16 C 3/02 8012-3 J 

B 29 C 65/64 2126-4 F 

// B 29 K 105:08 

B 29 L 31:24 4F 



raw®** wmmt-f 1 ?**? tmmmm 

®tt m ¥2 -59429 

©ft m ¥2(1990) 3^ 9 B 

m # ffl ffl & *KJff*Km**E:fci£4Tg 5 #33^ ftSill^tt 

§m e a tt£*axiM*ic^tfc *f&jff*i&m4'&E«4T§5#33^ 



0J3 *BJ « 
2 . ##M*©ieH 

(1) +5RHtt(5ttt*- 5 Ts 2«BtJb©t*«*s 
Ifto^riSlcM LT ±10' ~±45* fflftjTH^ 

««ft7-5^* ? *BHfttt. 
3. ftflattftftftH 

£ LTttHS Jisftftftfcr* xf o (KT r 

FRPj ) KUttttCWf « fcOTfc*. 

(t£*©8tfi) 

i LT F R P*M**>ti»»T^*. 

F R P©»a«:-*a>4B»»cJt'<Ttt.!IK 
RtfitSHftsp^Kn c: it**). *©fc»14*© 



tt A « ft R 13 C ft * X K t « - * ft ffi ?T Jg ft ft 

f / ... ® 

2 £' V A r 

e : «t#ftwtt* 

I : eft®-** - ^ y h 
A : Iff ffi « 

r : it S * 

ffi,t> lt»tt$ffl»l^CFRPIf*ffll'S; 
*> °T i « *) ^ HiS7-n^7>+7 I- «fc *) g £ £ 
ik f r p ii«tifcfilSi«att*WLti'5: 

£ * *6 8 « ft « * «t tf a ft © « 4> tZ *t L T 6 5S A 
:©««a,S*^KC FRPtt7*o-<7i/ + 7 
g£©£ < tt#&BB 6 1 - 4 8 7 -f SStftJ $ 



g3 



£fcfLT±30 # -±60' . fl*tt±45' 

CO' ~±20 # KKftS^Tft tf CCftLTaftL 

STfco/c ($61#l) . 

*fc±30 - -60* (Dial;*) C»LT8ftLfc» 

J8**U 0 # -±20 # ©ft tfCfcf LTSSfc L fc« 
2 12 C^TttE^Wtt*.****** i w * 

c ttiilft© ❖ it t 



^¥3-260413(2) 
fcffc LfcS 1 JB ( ±30- -60* ©1) tfrtMG.K 

$/:FRPS0'>t7 httii*7<7> V h 7 
15 F R P 19 6 4t« 

"3 fc. 

tt*(D F R PSSBftttttSS 1 I6CC F R PBs 



Plt^Ui eltJfttttt*Jlfte#i*TttJI L 

it aft r 7 v ?KigftttT& *. 
(tt ffl) 

*J69lc*?^TKfijft*±10' -±45- 0KB 



^ <9 T' * 5 . 

iZfaft£fltLT#<<>:±45- * T fc i; 
«^lfAtt^U<, « 5 He*** «fc ■? Kg 

BStt. $ 4 0C*t«fc ?K> Kfaft*<±45 # 0 
fcfe U <5»S tt65 < «*. ^* Ofie^ft^ ±45* 



-84- 



\i*<b-chz&. z co 2 miil±<Dmi&t®i$ c« 
if * i> f? & * 1 ft /n -f 7' y K f! j£ £ "t £ c £ 
CD > 'J y h £ * <D a *} T * 5 . 

*r«*c*H*T«B raw* 

tfCFIiCFl<D»B«:tAB«*<T», »» 
z ti iz tt l s Jg /n 4 7' >; y Kct*itf:n$ 

R* it T § * . 

fijfl&i L Tx,f4 <>6iflgs fl»l#'Jixf^ 



JSB3¥3-2G0413(3) 

x ( F W) 7*U 7\s? h£|g 

B t * # £ > r'ir^r-rcT?^!^/ 

tt*. RttBcttfitffilSttfaiOfcac*'? x 
c <k*<a* u < . *©ftKtt±8<r 
-±90 B &tc, Sf*jBK*>*'7X 

Mtftit^cttfS*. Sic fttf&£* 
(H *S W) 

&T*£9!£8SligI~3l3 H^^tHftWcaE 
*6HtH-«ttH-lll»»*^tt«S»»t 
»1B-»3BC*^T, 4 & 2 «#±<Z>Jtt*l 



* B I* C «ft *» L /c /x <i 7' »j y K B 4 S L . * 

7' M y KB 4 iS31'3 <t0-S«ilt$)5 3!)\ 
£ 2 ISK^rSgJfcffflTli/N 4 7' V y KB 4 CDftffl 
CKC*' v x«Jf H 5 *>\ t fcSI 3 Be^rSlfc 
Httt^W 7" ! J y KB 4 i IS 3 B 3 £ G> H £ IK * 
Ml KB 6*<Rtt&*lTH*. 
*c*«5l<z>»**ItB*-* fcfcc fronts 

*<D 1 ) 

xfiJJBttxrf* S/fiJI&C rxfa - h 828 

Sftfl (ff a %« r H N-2200 j : H £ # ^ £ 
9S) <t4£titl00:80Tig^ L/c h ®*JB^fc. 



tSKttBrt^ -r 7* 'J y KB©-«£ ir*'7 x 

&£$f (iSnp& r ^7X □ y R - IlSOj :«7r-f 
: XUttA&ttH) 4«iffl L/C. 

/W 7'V y KfltflRi LTli*'7 X«jf70*«%, 

i&%mmofr&%t l. «ft«ttfflT««io*® 

D-fy^rt)*H'7X«>|, 3*4^^Jft- 
8cU I^LfijJIgfSrt 7 7 / y h 

90f ^^^fr^fc. C CO t § CDgefaft tt± 
20- £ L/c. £ /clWtt 3 bidT&o/c. 

* /cffifffigttraj±0/cfcS#i03i 3 Bc«*' 

7 xtftJS^KlpJft ±85* CT0.2 
IP^IfSOtSco^tftS^ff^, $t>CfeL 

d ®m h ^cK^»*isi<z)»tt***«)/c. * 



$13? 2Ki*S*£$ 





h 11/^ (N«) 


(CPa) 


■ MMM (H» 




3600 


49 


O 




3700 


45 


X (l0aaX20n 
©MS* v) 



ttoMTfc*. C coft^S 1 »£ L-T ±45' © 
GFRPl£2.1 f 2liUt±10' ©CFRPB£ 
0.9 si s «#i£LT±85' ©GFRPJg£0.2 m © 

*© 2 ) 

fflV^T. *f±4S* O*'7X«8I«0.2 

£2.8 »*ftttfc. - ©IB ©SrSJft ±20* T* 



Jf HI ¥3-260413 (4) 

*) . ts 4 f <) y K it tt # 7 * lft«65*H % . £ 1 

ks*i35<*h sfc. *© i ) tmvumn 

IgCliaiSSttW^©/;^ ±85* ©ffiUOft * 
# ? X«S«»£ 0.2 b»©JJ$ -C«(t#fc. S 2 H 

;©«*7ttf§/£c-f*C:<i:K<fcviSfflift#£± 
•&© 3 ) 

*©1) t n tgov y K u;b-c|s|-ffl#*4* 
fflHT. Eft ft ±20* s *4 7">J v Klfctt* 
7 x JS*t80(*e%, ^«fiS«l20*S%©^ A 7' 'J 

»ri«2«nti*. -e©±{cKS«i*t®*iei6i 

ft ±10' T 1 mn©i?$ Cgftttfc. HCi^i 
C±85' ©*' 7 Xl4!!8tJI£0.2 mSttttJt. i© 

3 Htc^-r. 

«^KH<!:«-,Ti>/c^#«li«ll<t*'7 x«i*fJ5 
i©JiWM»©*4*»ihL**<%>. |5[^cS«-> 



(a^©3»*) 

R Pit d £*<°Jfig<t:tt , fc. 

4 . H E 0 ffl # tt St 9) 

miBl~JB3EI«*%BBo-|life»i|*S-reP^ 
BffffiBK SB 4 Htt F R P Rft©*J 9 £K|6J 

31 6 El «{£*©£' + 7 YOto&ZmtttftWmm 
-Chi. 

4 tt^4 7*'J » Kl. 



.L 





ftsftaisiA 
« a a 



»» ± m 



(lifrl*) 




20 40 



* 5 0 




20 AO 



mem 




i 



